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Tidal and Wave Energy: a Viability Overview

Visar Bejta

Abstract. The global quiescent capacity of tidal energy is utterly prodigious. A potential wide-ranging output of electric power
from thalassic tideway and waves — besides the inherent wind resource — is appealing as it provides, amongst other things,
adequate grounds for an industrial viability analysis. Apropos, in recent years, vast improvements have been observed in the domain
of tidal energy exploitation. Furthermore, economic viability is gradually gaining ground in a process that comprises considerable
funding from sphere trendsetters and frontrunners. Palpable technical development, besides the favorable treatment from the
communications industry, has boosted the validity of this particular renewable energy arrangement.

Keywords: Tidal stream generator, tidal energy viability, electric power generation, wave energy converters.

Introduction

The present work is conceived as an overview that vies to encompass, in a general
sense, the ongoing state of affairs appertaining to tidal energy converters, while
generating simultaneously the preliminary considerations that are apposite to tidal
energy per se. In addition, we expound an across-the-board outline that addresses the
questions pertinent to tidal potentials in various countries and continents. The
development of tidal energy is somewhat encumbered and delayed by certain technical
aspects, such as operation and servicing. These two aspects alone account for

diminished functional lapses of time.

On a different note, the prospective volume of production pertinent to the marine
idiosyncrasies and the inherent calculable supply could constitute highly advantageous
elements. So far, in excess of 1000 prototypical wave energy converters have been
devised (Pelc & Fujita, 2002; Czech & Bauer 2012). Industrialization of the relevant
technological tools, on the one hand, is on the point of attaining overall viable
practicality, while commercialization is on the edge of becoming justifiably operable, on
the other hand. The resurgence of tidal and wave power interest that occurred in the

1970s and in the 1980s was primarily a consequence that stemmed from the 1973 oil



crisis (Masters et al, 1986, McGlade & Ekins, 2015). This combination of circumstances
is, quite likely, convenient for the affluent countries that can bear the cost of the relevant
systems. Nevertheless, these parameters, as of now, are still out of reach for the other

countries that might not have the requisite financial means.

The configuration at hand evinces disparities in treatment that give rise to
disagreements as to how practical is the system in question from an industrial or
commercial point of view. Economic congruity comes to the fore in such cases,

especially if political decisions are set in motion.

Mechanism of tides

Gravity, in this configuration, pertains to the attraction exerted by, or between, celestial
bodies that draws them toward one another. Tides appertain to the periodic rise and fall
of sea level. The oscillatory cycles of tides are engendered by the synthesized corollary
of the gravitative pull of the sun and the moon, besides the concomitant earth’s spin. In
simpler terms, the gravity of the moon, the gravity of the sun, and the earth’s rotation,

are the mainspring of the cyclical nature of a tide.

The notion of gravitational interaction is primordial, in this context. The gravitational
interaction between the moon and earth generates sea and oceanic tides. It also renders
the earth’s orientation stable. Further, the moon’s gravitational input has an attractive,
or pulling, effect on the oceans; whereas the earth’s gravitational input maintains water

on its surface.

Global energy anticipations

In the European Union, tidal energy is anticipated to attain a magnitude of >100 GW

before 2050. This constitutes an ample supply of energy that may cover the demands of



65 million households (Badcock-Broe et al. 2014). Overmore, these estimative
projections can facilitate the aim of reaching a sizable decrease (80-95%, as opposed to
the levels observed in 1990) vis-a-vis the greenhouse effect. A minor contretemps that
could hinder the abovementioned process is the retardation of the commercializing

mechanism as regards tidal energy plants.

The U.S. Energy Information Administration (or EIA) in the International Energy Outlook
2019 (or IEO 2019) expects the global energy utilization to expand by almost 50% till
2050. Coincidentally, the European Union aims at securing 20% of the general energetic

needs via renewable sources.

Global energy consumption by sector (2010-2050)
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According to the quantitative estimations, in 2014, the global electric energy demand
amounted to 19,800 TWh/year (IEA-International Energy Agency). On a related note,
wave energy that can be utilized globally ranges from 2000 to 4000 TWh/year (IRENA-
International Renewable Energy Agency). In this perspective, one of the viable options
is tidal power that is considered as an incipient and vanguard technology that ought to
be employed globally. The informative table below illustrates the theoretical wave

energy potential by region.



Table 1. Worldwide resources of wave power (IRENA, 2014)

World Regions Wave Energy Potential (TWh/y)
Asia 6200
New Zealand, the Pacific Islands, and 5600
Australia
South America 4600
North America and Greenland 4000
Africa 3500
Western and Northern Europe 2800
Central America 1500
The Mediterranean Sea and Atlantic 1300
Archipelagos
Total 29,500
The tidal power system

Tidal power comprises a hydro-energetic system that transposes the inherent energy
(stemming from tides) to electricity, amongst other things. In this context, enormous
power density is an essential property that characterizes waves by comparison to the

other sources (Clément et al. 2002; Dongsheng et al. 2020). This source of energy is quite

dependable, since it is virtually inexhaustible in the physical world in its present

configuration. The intrinsic utilities that characterize tidal power are superior to the

ones that typify the other renewable energy sources.

Tidal energy, per se, may be categorized into four productional schemes:

- Tidal energy converter!.

- Tidal barrage.

! Tidal stream generator.




- Tidal lagoon.

- Dynamic tidal energy?.

Tidal energy converters? extract power from streams, or currents, with a mechanism
that can be likened to the one utilized with wind energy converters. The main difference
between tidal energy converters and wind energy converters resides in the superior
potential of the former. Tidal stream generators were initially contrived during the

1970s as a response to the coetaneous oil shock.

From a technical point of view, tidal energy converters, or TEGs, are appealing for

several reasons that promote their viability:

- The main one is that they entail a relatively discreet process from an ecological
perspective.

- A TEG configuration is hidden in the sense that the structure itself is situated
beneath the sea surface.

- TEG structures engender insignificant carbon emissions or contaminants.

- TEG is also clement to ocean life, if the appropriate systems are employed.

- They do not impede or disrupt ship sailing either.

Conclusion

Over the last few decades, much attention has centered on renewable energy.
Conjointly, this interest has paved the way to considerable progress in the domain of
tidal and wave power, especially in the past few years. However, a beneficial rapport
between the industrial factor and the commercial system is not thoroughly

implementable yet; at least not for a significant number of economies. As of now, the

2 Dynamic tidal power.
3 Or tidal stream generators.



pertinent tidal and wave technologies are expensive for quite a few countries. On the
other side, the advantages illustrated by these technologies are worthwhile for the
economies that can afford them. By deduction, we may conclude that scientific research
should focus on producing the machinery that is more affordable. This, in turn, would

encourage certain political systems to invest in the corresponding infrastructures.

Further, the tidal energy installations ought to consider and design apparatus that do
not cause damage to sea and ocean life. The equipments in question should operate

with particular attention to the well-being of the animals, plants, and organisms therein.
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